Illinois Technograph v. 098, iss. 2  Nov. 1982 by unknown
I L L I N O S
November 1982 Volume 98 issue 2
Newsstand $1.25
TECHNOGRAPH
Gl-r U EXCHANGE DEPT.
Zdla. MAIN LIBRARY
jm^v jf ill
atim- s. olad-iill
C 'X M => J b k
The growing use of lasers shines new Hght
on materials research.
GULF ENERGY CREATING-ENERGY
WEREIRFFINGNEW
We're GulfOil Corporation. And we'll be '"'^BiB^^ on campus to look for something verymuch in demand these days. New energy. Specifically, new human energy.
The fast-changing energy field will continue to be one of the most exciting and rewarding
places to launch a career. And Gulf has exceptional opportunities for new people with
new ideas about finding and developing America's fuel resources.
Ifyou're about to earn your degree in Petroleum Engineering, we'd like to meet you. 'We're
also interested in Chemical and Mechanical Engineers. In Geology and Geophysics majors. In
Computer Science, Accounting, and Business Administration majors. In students in Petroleum
Land Management programs. And in people in technical disciplines with a flair for sales.
Check the placement office to confirm a date for our Gulf Representative's visit. And sign up
for an appointment. Ifwe miss you, send your resume to Coordinator, College Relations, Dept. B,
PO. Box 1 166, Pittsburgh, PA 15230.
Gulf is a world leader in training young, motivated p)eople to solve today's energy problems.
When we find you, we'll be that much farther ahead.
For a 15%" x 20*" color poster of this illustration, please send your request to:
Poster. College Relations, PO Box 1 166, Pittsburgh. PA 15230
i< GulfOil Corporation. 1982
An Equal OpportunitY Employer
ILLINOIS
TECHNOGRAPH
November IQ82 Volume 98 issue 2 £ 1982 Illini Publistims: Company
SAE Formula Car
Steve Yencho describes firsthand the metamorphosis of a garage-built
formula car.
Laser Processing: Hot Stuff
Materials processing is now making use of the laser. Tushar Chande
explains.
Components of Audio Care
Advice on efficient cleaning of audio equipment is offered by Eric
Guarin.
Signals From Space
Man- Kay Flick dishes out the latest in video.
Enabling the Disabled
Departments
Robert Ekblaw tells hov\ wheelchair lifts and ramps are helping the
handicapped enter the worid.
Tech Teasers 2. Forum 3. Technovisions 12, Technotes 16. Tech
Profiles 21. Technovations 23
0)1 the cover: One oj ihe many lasers used to study the interactions het\\cen laser eneri;\ and
materials. (photo by Randy Slukenher^)
EDITORIAL TECH TEASERS
n
People Need Ideas, Not Labels
I have a label. 1 don't p;irtieularly want
It, but it was given to me by soinebixiy. so
there it is. Most people face this same
problem.
1 got m> label recently when 1 told a
man that 1 was a nuclear engineering
student. His reply was. ""Oh. sometimes I
could just pick up a gun and shixit those
anti-nukes." He was sincere; he had just
assumed that I was a super-conservative.
anti-en\ ironment pro-nuclear fanatic.
I'm sorry . but I just cannot wear those
shivs; they don't fit. 1 am studying nuclear
engineering because 1 hope to help solve
some of the energy problems we face, not
because 1 supp^trt everylhing the nuclear
industry dix;s. 1 support solar, hydroeiectnc.
wind, and geothemial energy research.
man\ of the things my supposed
"environmental enemies" stand for.
It seems that all of us with unsolicited
labels are in similar situations. We are
accused of supporting things more
adamantly than we actually do. This does
more than limit the recipient of the label, it
also limits the labeler and demonstrates his
ignorance.
Look at how a label can affect a
person today. Once one is given the title
"Demcxrrat" or "Republican", he is
expected by his peers to support the same
side of an issue as his party . People don't
understand when a person casts a vote based
on the merits of an issue. He is practically
considered a traitor if his vote goes against
party lines. Taking a stance on an issue is
gmxl. but limiting yourself to the stance
your stereotype dictates is very bad.
Opinions should be the threshold to
discussion, not the comer you ;ire pushed
into through argument.
Historicalh . labels have caused a
majority of the problems in the world tixlay.
Look at what happened in Germany when
Hitler labeled Jew s as enemies of the master
Aryan race. Millions of people were killed,
families were torn apart, and many people
still live in fear of anti-Semitism. Closer to
home, one of the most militant struggles for
human freedom occurred because arrogant
whites labeled blacks as inferior. A similar
struggle began because women also had an
inaccurate label of inferiority.
Reasonable discussion is almost
forbidden bv' labels. They create a greater
rift between people than would otherwise
exist. The black situation demonstrates this.
Since blacks had a label, whites refused to
hold sensible discussions with them about
their problems. This led to a more violent
fight to break the black mold than was
necessary. When people label one another,
they may never peaceably settle
disagreements.
So how does one avoid labeling
others'.' First, you must carefully examine
your views on major issues. Are they
sound' Are they too harsh on other people'.'
Do vour vie\\s have an\' room for
dissenting opinions? Don't necessarily relax
your standards, but be prepared to allow
people a different view. Realize that if
everyone thought the same way we might
have ended up living under a Hitler forever,
or we might still be living in a slave state.
Differences are what allow us to live freely
today.
Next time you meet somebody, be
prepared to make some concessions if you
find you have differences. From there, you
may be able to reach some common
ground. If not. that's okay, at least you
didn't label someone unjustly.
f/^xru)/^ 0. /J^wu)^
\. A miner had 20 kilograms of gold,
and four children to whom he w ished to
give equal shares of his loot. He kept none
for himself. However, his pan balance had
only the 3 and 7 kg weights: all the others
were lost. How many weighings did it take
for him to divide out the four 5 kg portions,
and how did he do if.'
2. When does 16 x 10 ^ 11 x 32 =
211'
3. Find a number that starts with 2. so
that when it is divided by 2 the quotient (no
remainders, please) is the same number you
would get if you moved the leading 2 to the
end of the number. An example is. using 8
instead of 2: 8.101.265.822.784 divided by
8 is 1,012.658.227.848.
4. Given that .3' is the same as
.33333. . .(or .3 repeating), can you use the
characters .0.1.2.3.4.5.6.7.8.9. and any
other arithmetic operators to create an exres-
sion that equals 6'? (You must use all the
digits 0-9 only once, and you must use ev-
ery one of the 1 1 decimal points)
5. This is Felicia Farmer's field. It is
100 meters long on every side. If her pet
wombat starts at position W and runs to-
wards G. and Felicia starts at position F and
runs towards the wombat, will she catch
him' How far w ill both of them run'.'
Assume Felicia is silly, and instead of run-
ning directly to the gate, she always runs to-
wards the "bat. thus running in a curved
path. By the way. Felicia can run twice as
fast as the wombat.
Answers on pa\>e 20
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decisive Engineers' Guidebook
b>' Larry Mallak
The suffering economy has finally hit
the engineer. Time has come for the student
to seriously consider whether engineering is
actually the career of preference, and should
take a moment to analyze his goals in a
scientific manner.
Step 1: Elimination. Maybe
engineering isn't for you. so why clutter the
scenery when the rest of us can have a
chance at your job? If this is the case, sell
back your books, smash your calculator,
break all your Pentel pencil leads and .
. .
Step 2: Read the want ads. Have you
recently applied for a job through the want
ads? If so, you probably noticed a mad rush
of job seekers similar to engineering
signups, only lower on the social scale.
Local employers have been innundated with
overqualified unemployed applicants, which
leaves little hope for the justly qualified
unemployed applicant. All this futile filing
of applications, right into the eternal file
leads you to. . .
Step 3: Join a rock band and go on
tour. This is the classic way out of anything
between ages 12 and 29. A tour gets you
into the bars for free and spurs fans to
clamor at your feet, all the while offering
the excitement of peering out of a one-mile
radius imposed by campus life. Drawbacks
abound, and most would-be rock stars fail
to produce a major record contract and turn
to recreational drugs to escape tour blues.
Escaping from an escape mechanism will
probably require another escape, so why not
try...
Step 4: Become a bum. Moneysworth
jj^agazine reported a few years ago on the
earnings of beggars in large cities. The
results: many of these poor, decrepit souls
turned over $5 per hour for their wide-eyed
pleas. Just look at the advantages:
flextime
—
you work when you want to, no
boss to report to, no income tax (unless
someone slips a check in your cup), the
pleasures of city living, no commuting—just
sleep in the park, and a modest initial
investment of one beggar's cup and one set
of soiled, tattered, wrinkly, smelly clothing.
If this doesn't appeal to you, there's
always.
. .
Step 5: Go into politics. It's one step
above begging, but very similar. Instead of
holding a cup and begging for money, you
hold a view and beg for money. Once
again, you enjoy the pleasures of city life,
work when you want to, and hopefully pay
no income tax. Should political hypocrisy
not appeal to you, step up to.
. .
Step 6: Accept an engineering job.
Take your pick among the 2.7 job offers the
average engineer received. Be flown on a
plant trip to be wined and dined and shown
an empty desk flanked by secretaries. Make
thousands of dollars more per yeai' than
your LAS friends. Use your mind to solve
the worid's complex problems. Conform to
the corporate image. Be promoted. Get a
raise. Move to the California plant. This
very often leads to step 5, which leads to
step 4, which leads to step 3. which leads
to step 2, which leads to step 1, which
leads vou nowhere.
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SAE Formula Car
Engineering students kick up some dust in Texas.
bs Sieve Ycncho
This year's Formula SAE competition
in Austin Texas was a challenge for a group
of L'niversity of Illinois students to
overciinie a v\ ide vanety of obstacles and
nc\ertheless return home with a trophy. The
conipetitii)n, sponsored by the University of
Texas at Austin's Society of Automotive
Engineers, involved designing and building
a small scale Indianapolis 500-type vehicle
and racing it against others in its class. Four
student members of the Society of
.Automotive Engineers (SAE) competed for
Illinois: Steve Yencho. Mike Truex, Trace
Nelson, and Mat Klemp. Teresa and Chris
McCarthy also took an active part in the
designing and building of the vehicle.
The L'niversitN of Illinois SAE had
competed in the e\ent two years ago. The
14S() vehicle was improved for the event in
14SI, but the s(x:iety depleted its funds and
could not participate. The car at that time
was p<iwered by an eight horsepower Briggs
and Stratton engine. It resembled a go-cart
since it did not have a suspension system
and used go-cart components. However, the
rules for this year required larger nine to
thirteen inch diameter wheels, a full four
wheel suspension, and four point supported
roll bar.
The team had planned to use the
existing frame and modify it to meet the
new rules. A larger engine was also planned
because the new mies allowed any engine
size as long as the engine could run with a
one inch diameter restriction in the intake
manifold. One major problem existed—lack
of funds. To cut costs, the team started with
an engine which came in pieces from a flat
track motorcycle racer. This Honda 350
Enduro engine had to be completely rebuilt.
since it had been stored outdoors for years
and most of the critical surfaces were pitted
with mst. A carburetor from a 175 Honda
engine and an ignition system from a Buick
Opel were added, and a variety of used
automobile parts were installed.
For the frame, the team sought and
received sponsorship from the
Marvel-Schebler Tillotson Division of
Borg-Warner, located in Decatur.
Borg-Warner had agreed to supply five
employees to weld for six hours to complete
the frame. After a night of hurried
preparation, the frame was taken to DecaUir
and welded. The newly designed front and
rear suspensions were set up and the
necessary frame reinforcements were added.
Borg-Warner also machined the rear axle
and front wheel spindles for the project. The
front spindles and wheel hubs were
designed for boat trailers and were donated
by Central Illinois Marine in St. Joseph.
Illinois. The wheels for the car were
obtained from a Yamaha golf cart. Tires
were legated by Ron Schneider, another
society member and former country club
employee.
After the components of the car were
completed, other problems began to surface.
All the linkages including the clutch,
throttle, gear shift and battery circuit were
connected after the engine was wrestled into
the frame. The car was still missing an
exhaust system, intake manifold with the
required one inch restriction, and a braking
system. Delton's Cycle Machine Shop in
Champaign built a tuned exhaust pipe and
sold the team a hydraulic motorcycle racing
brake set-up. After many attempts, the
eneine came to life in a parking lot north of
1-74.
Then it was noticed that the steering
system was too flexible for the forces
encountered by the fast and powerful car.
Sway restraints were added to the front
swing arms to combat this problem. The
rear of the car kept squatting down under
full acceleration, so rear suspension limiters
were added as well. After final exams wenr
completed, the body was created from
aluminum in a marathon all-night work
session. The team painted the car and made
final adjustments to prepare for the
competition in Texas.
For the trip to Texas, the University
provided a Chevrolet Suburban, and
Professor Truex of Illinois State University
lent a trailer in which to haul the car. After
23 hours of driving, the team arrived in
Austin. The competing universities" entries
were immaculate, having four wheel disc
brakes, production racing tires, and
independent rear suspensions. The
University of Texas car was powered by a
Wankel engine, but was heavier and slower
than the Illinois car. The University of
Houston entered a flawless vehicle
sponsored by Exxon, powered by a Honda
450 twin cylinder engine. Nichols State
University of Louisiana entered the last car
in the class, powered by a 250cc engine
donated by Kawasaki. This car became
permanently engaged in second gear and did
not comp)ete.
On the first day of the event, the
Friday before Memorial Day, the drag race
and fuel economy events took place. That
morning, warming up for the drag race, the
chain on the Illinois car jumped from the
engine output sprocket and destroyed the
left crankcase cover. Miraculously, the local
Honda dealer had a replacement for this
usual order part. With the help of a short
rainstorm, the event was extended until the
track dried, providing time to repair the car.
Illinois made only one run in the drag race
due to lack of time, and texjk second place
because the engine was still cold. The
University of Texas placed first. That ^
afternoon. Illinois won the fuel economy
event with a fuel consumption of forty miles
per gallon. Minor changes were made to the
car that night, and it was ready for the 50
mile endurance race on Saturday.
At the start of the endurance event,
Illinois led the pack, with Houston close
behind. Austin had a steering failure on the
first lap and their car was temporarily out of
the race. The race continued to be close, as
Illinois would increase the lead in the
straights and Houston would catch up in the
comers of the circuit, due to their highly
refined suspension system. At last, on the
eighth lap, Houston passed Illinois just as
the Illinois car lost power. Tfie team quickly
pulled it into the pits, and tore the engine
apart to discover what caused the failure.
One of the four valves had broken off
at the stem, destroying the engine, and
putting the Illinois team out of the race. In
the second quarter of the race, after a
mandatory driver change, Houston led the
race. Austin had repaired their car and were
back in the race, making up for lost time.
After 78 of the 100 laps, the Houston car
failed due to a cam problem, dropping them
out of the race. The University of Texas
won by completing the race.
Tliat night, at the awards banquet, the
University of Texas received the first place
trophy for overall pert'ormance based on
design and racing. The University of Illinois
received a trophy for second place, and the
University of Houston received third place.
The society is planning to rebuild the
car this year and return to Austin in the
spring with the hope of winning the event.
Numerous changes are planned from the
group's experience. Hopefully, the SAE will
be able to gain enough support to undertake
this massive project again.
T
Socien of Automotive Engineers members Mike Truex (silting) and Steve Yencho show the car that
won second place in competition at the University of Texas at Austin. Ipliolo by Sieve Alexander)
Laser Processing
Hot Stuff
Laser technology bums new holes in research.
h\ Tiishar Chandc
This is the first of a two part series looking ul
the various uses of lasers in research ami
industry. The second pan will appear in the
hehruary, 1983 issue.
We are in the midst ot a beam boom.
Troubled times tor the economy or not, the
laser industn, has maintained an impressive
gniwth rate in excess of 20 percent tor the
iast leu \ears. Net sales approaced the 51.3
hiliion mark in 1981 (see "Laser Focus.'
F-eb. 1982. p. 69). after doubling in three
years. That's less than the total sales of
some corp<irations. but the industry is still
expanding with no end in sight.
Laser materials processing is a bright
spnt even in this growth area. Sales of new
lasers for materials processing were up a
handsome 29 percent last year, to S90
millmn. An additional attractive feature of
this high technology area is the shortage the
industry faces of trained personnel. Those
L'niversirv sUidents who would like to
specialize in something interesting are in the
nght place at the right time. For here on
campus we have many laser related research
programs vshich are currently underway.
First, one must take a look at what a
laser actual!) is. LASER is an acronym for
Light .Amplification by Stimulated Emission
of Radiation, apparently coined by Gordon
Gould, a somewhat controversial figure in
the early development of lasers. In 1916.
Albert Einstein predicted that the electrons
of an atom could be stimulated to emit light
of a particular wavelength. Amplification of
the stimulated radiation was considered in
the early 1950"s. and the first practical ruby
laser was actually made by Theodore
Maiman in July I96(). The development of
gas and other lasers followed, and in 1964
Mr. Dun Casale controls the laser from an adjacent room in Talhol Lah.
The lii.ser operates at up to ten kilowaii.s of power.!photo In Raiidv
.Sliikenhen; I
the Nobel Physics Prize was shared by
Charles Townes. Nikolai Basov and
Aleksander Prokhorov for their studies
leading to the invention of the laser'
.
The laser is a device that produces
light by stimulating a lasing medium, which
may be a solid or a tluid. The stimulation
can be accomplished by exciting the atoms
of the lasing medium to a higher energy
level than their usual low or ground state.
This is called creating a population
inversion.
In their excited states, the atoms are
unstable, and have a tendency to return to
the ground state. They do so in steps,
releasing energy in the form of
electromagnetic radiation in the process.
This electromagnetic radiation is coherent. It
does not spread out like ordinary light, it is
intense, and it is monochromatic. It is laser
light. It has been generated using crystals.
semi-conductors, liquids, and gases as a
lasing medium.
In the early days, the laser was called
"a solution looking for a problem"'. Today
it has found an astonishing range of
applications. Lasers are used in
supemiarkets to ring up purchases, in
hospitals to aid in surgical procedures, in
communications to allow very high signal
densities, and in sophisticated weapons
systems for guidance and targeting. In 1978,
the Navy used a moderate power chemical^
ly
laser to destroy a TOW anti-tank missile ii^^'
flight. Home entertainment and art have
been touched by lasers. Then there is Shiva.
the most powerful laser in the world, useij^
for fusion studies at the Lawrence
Livermore Laboratory in California.
Left: A beam of infra—red tight is generated
from this unit which is approximately half the
size of a dorm room. When warming up the unit
the beam is dumped into the tray of water on
the floor, insantly bringing it to boil.
Below: The beam is concentrated on a piece of
metal on a moving table. In this experiment the
laser is drawn across a metal bar to anodize a
coating to the suiface
. Iphotos In Randx
Stukenbergj
Let us now examine more closel\- an
area of growing engineering interest, laser
materials processing. Laser materials
processing is possible due to the heating
effect produced in metals upon laser
irradiation. Processing then involves heating
and cooling steps, to alter some physical
characteristic of the metal on a macroscopic
or microscopic scale.
The laser is the special heat source in
materials processing. It is intense,
chemically clean, and inertialess. It can also
be transmitted over long distances in air,
precisely maneuvered, and finely focused to
produce high energy densities, the laser
beam can simply be moved over the
material being processed. The heating effect
it produces is rapid and localized, thus
metals are easily vaporized.
The cooling rates after laser irradiation
are high, sometimes over a million degrees
per second. This enables unusual matenals
like amorphous or glassy metals to be
produced. One can thus create materials
with unusual properties. Even somewhat
slower cooling rates produce refined
structures with superior properties. The high
heating rates also make rapid processing
rates achievable, making cost reductions
possible. Precise control over the motion of
the beam makes it attractive in automated
manufacturing.
Lasers are commonly used in the
semi-conductor industrv'. both in the
production of wafers and in the fabrication
of devices. In metalworking industries they
are used for cutting, welding, drilling,
surface heat treating and surface alloying.
If a process is to be used in industry,
not only must it provide cost reductions and
other economic benefits; it must also be
flexible and controllable. Often, the e.xact
mechanism is not fully known, even though
the process is in ser\ice. This inhibits
further exploitation of the process.
The key to widosprcud use ot lasers in
industp, is a better understanding of how
lasers work in materials processing. This is
where university research comes into the
|iicture. In a Held where the p<.itential of its
pnniary ttxtl has yet to he fully realized,
research has much to contribute, for at a
university one can use a wide \ariety of
skills and techniques to improve his
understanding of a prix:ess.
The University of Illinois is one of the
few schools nationwide, actively engaged in
laser matenals processing research. Of the
21.^ schools resp^inding to a nationwide
survey of engineering research and graduate
study published by "Engineenng
Eiducation"" in March. 1*^X2, only 24
schixils listed laser related research, not all
of which were researching laser materials
processing.
The College of Engineenng lists 56
faculty members engaged in materials
engineenng or mechanical property
research, spread over 12 engineering or
engineering-related departments. Of these. 6
use lasers in some way. while 3 list laser
processing as their principal activity. Laser
pRKessing programs are to be found in the
departments of Ceramic, Civil, Electrical,
and Mechanical Engineering, as well as
Metallurgy and Mining. A Materials
Processing Consortium is currently being set
up, and this is to include laser processing
too. The University's present committment
to laser materials processing research is
noteworthy, and slated to rise in the future.
According to the "Summary of
Engineenng Research, 1982", provided by
the College of Engineering, a maximum of
se\en laser prtx'essing projects arc at hand
in the Matenals Engineenng and Materials
FYcx;essing Division of the ME department.
under the direction of Prof. J. Mazumder.
These are in the areas of laser welding,
control of plasma during laser materials
processing, suriace alloying, surface tension
effects on fluid tlow during laser
processing, laser heat treating, and laser
chemical vapor deposition.
Laser processing for production of
erosion resistant materials is being studied
by Professors Altstetter and Rigsbee of the
Metallurgy department. Laser surface
melting is being used in rapid solidification
studies by FYof. H. L. Eraser in the same
department. Powder production by laser spin
atomization is also being studied by his
group. An unusual study of laser-driven
crystallization is being conducted by Prof.
S. H. Risbud at the Materials Research
Laboratory. Thin gauge metal sheets of
three different metals have been studied
under approximately 400 different
conditions in an exhaustive study by Prof.
P. V. Lawrence and J. Culton.
Laser heat treatment is being looked
into because this process, now actively used
in manufacturing, offers a precise technique
for microstructural modification with
minimum distortion. Wear resistance of a
material can be significantly enhanced by
depositing a hard layer on the surface. Laser
chemical vapor deposition of titanium
carbide is of interest in producing hard
surface layers because it is a hundred to a
thousand times faster than conventional
deposition processes.
Laser surface alloying provides a
convenient yet powerful tool to generate
corrosion resistant coatings on inexpensive
substrates with a minimum amount of alloy
element. This will save expensive materials
such as chromium while providing desired
surface properties. Laser spin atomization
can be used to produce powders of high
melting point metals under very clean
conditions. These are then compacted into
useful forms. Novel materials can be
cproduced from chalcopyrite and amorphous
materials by using the laser to drive
crystallization.
This points to the variety of areas
being explored at present. Each is addressed
to a specific application in the industry.
Prof. Mazumder of M&IE aims at
understanding these processes in the widest
sense. Planned experiments are used to
obtain process information of fundamental
interest. This is related to other process
effects, such as the microstructure of the
processed material and its subsequent
mechanical and metallurgical properties such
as tensile strength and corrosion resistance.
This is accompanied by a theoretical
transport phenomena analysis, involving
heat, momentum and mass transfer, which
yields additional insights into the
mechanisms involved.
Ultimately, the aim is to have a model
of the process and a reasonable predictive
capability. Thus, answers to a wide range of
questions about the process are sought, and
the student can develop a number of useful
skills, from numerical analysis to electron
microscopy. Far from being a specialist, one
ends up being a respectable generalise And
this is why University graduates in Laser
Processing will be very much in demand in
industry. T
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ENGINEERING
TAKESON EXCITING
NEWDIMENSIONS IN
THEAIR FORCE.
Computer-Generated design for investigating
structural strengths and weaknesses.
Developing and managing Air
Force engineering projects could
be the most important, exciting
challenge of your life . The
projects extend to virtually every
engineering frontier.
8 CAREER FIELDS
FOR ENGINEERS
astronautical, civil,
electrical, mechanical and
nuclear. Hundreds of diverse
specialties are included in a wide
variety of work settings. For
example, an electrical engineer
may work in aircraft design,
space systems, power production,
communications or research.
A mechanical engineer might be
involved in aircraft structure
design, space vehicle launch pad
construction, or research.
PROJECT RESPONSIBILITY
COMES EARLY
IN THE AIR FORCE
Air Force electrical engineer studying aircraft
electrical power supply system.
Engineering opportunities in
the Air Force include these
eight career areas: aeronautical,
aerospace , architectural
,
Air Force mechanical engineei inspecting
aircraft jet engine turbine.
Most Air Force engineers
have complete project
responsibility early in their
careers. For example, a first
lieutenant directed work on a
new airborne electronic system
to pinpoint radiating targets.
Another engineer tested the jet
engines for advanced tanker and
cargo aircraft
.
OPPORTUNITIES
IN THE NEW
USAF SPACE COMMAND
Artist's concept of the USCS III Defense Satellite
Communications System satellite. (USAF photo.)
Recently, the Air Force
formed a new Space Command.
Its role is to pull together space
operations and research and
development efforts, focusing on
the unique technological needs of
space systems. This can be your
opportunity to join the team that
develops superior space systems
as the Air Force moves into the
twenty-first century.
To learn more about how you
can be part of the team , see your
Air Force recruiter or call our
Engineer Hotline toll free
l-8b()-531-5826 (in Texas call
1-800-292-5366). There's no
obligation.
AIM HIGH
AIRFORCE
Components
of Audio Care
Snap, crackle, and pop tend to
zero if we apply these guidelines.
bv Hnc Guiirin
Stereo maintenance? Who worries
atxiut stertjo maintenance'.' Many people
don't—or do so improperly—and in so
doing not only deprive themselves of the
best possible sound but actually damage
their sNsteni slouly but surely. Maintenance
is important to any system, and this is just
as true in the audio field as in any other
field. To keep an audio system in good
working condition, one must care for it
properly.
To begin with, there are currently three
major sources of canned music; disk, tape,
and radio. Sound sources are then played
v\ ith the use of three main components;
turntable, tape deck, and amplifier (or
receiver), plus system accessories. Each
needs a certain type of care, which
hopefully can be provided without too much
financial strain.
Tape, from the 8-track to professional
multitrack reel-to-reel setups, works on one
basic principle; electronic signals are
converted into magnetic energy and
impressed on the tape by the recording
head. Then, on playback, the magnetic
areas on the tape are reconverted into
electronic signals by the playback head.
Several things can go wrong along the
way—stray magnetism, worn parts, and
dirt; tape maintenance should prevent this.
Stray magnetism buildup is usually the
most easily controlled problem. If enough
residual magnetism builds up on the heads,
it can interfere with, and even obliterate, the
signal on the tape, so it pays to demagnetize
tape heads. Demagnetizers cost S3 and up,
and are definitely worth it. Depending on
individual models, waving the end of the
probe past the heads and metal parts induces
magnetic action which removes stray
magnetism.
Worn parts are another problem. Just
like an\1hing else, deck parts get worn, old,
and tired, and evenaially need replacing.
Strange motor noises can mean trouble and
should be checked by a knowledgeable
individual; cracked rubber parts need
replacing. As a side note, compounds which
tighten loose belts are available but cannot
work miracles. Common sense is probably
the best maintenance for these sort of
problems.
Dirt, in addition to increasing wear,
may interfere in the recording process.
Important parts to keep clean are tape heads
(1) and transport (capstan (2) and roller (3)).
Tape rollers are usually made of vinyl or
rubber compounds and should not be
cleaned with alchohol based cleaners, which
will cause cracking. Special roller cleaning
fluid on plain cotton swabs should be used.
Heads and transports need fluids designed
for cleaning them, such as isopropyl
alchohol; other solvents such as acetone
may damage these parts. To clean properly,
apply fluid to swabs, and rub gently over
heads and transport. Cleaning with dirty
swabs, of course, defeats the purpose.
A final item in connection with tape
care is the availability of cleaning cassettes,
demagnetizing cassettes, and all-in-one units
which do the work of both. TTiese are
usually up to par with other cleaning
methods, and are especially handy for cars,
but often don't clean the entire head surface
as well as a swab. Prices for these cassettes
start at $5, and may be an infinitely more
desirable option for auto use as well as
convenient home use.
Records are a second main source of
music. Playing a record is more complex
than playing a tape; care of a record system
is consequently more complex. Before
attempting to provide proper care for the
system, the user must first know how the
system works.
When a disk plays on a njrntable, the
needle rides in the record groove and moves
according to the shape of the groove as it
spirals inward. Within the cartridge, the
needle's mechanical motion is changed into
electrical energy; actual mechanisms used to
accomplish the conversion vary from
~
cartridge to cartridge. Electrical energy thus
generated flows into the amplifier via wires
in the tonearm. Since a great many mishaps
may occur to the signal along the way,
record system care should, if possible.
prevent each nasty possibility from
cKcurring.
A good approach to disk system care
involves a step-by-step analysis of what can
go sour as the electric signal goes from the
needle to the amplifier. Actually, the
playback chain begins before the needle,
with the record itself and the turntable it
rests on.
Records are really what a disk system
is all about; keeping records clean therefore
makes good maintenance sense. Care of
records and associated hardware is not as
simple as the manufacturers of many record
care products would have us believe; more
realistically, it is a fairly simple process
which has several steps involved.
Step one is to minimize dust, which
clogs parts and gets shoved along the record
groove by the needle. This is bad for both
needle and record. The first and simplest
step in record care is to keep the dust cover
down when records are not being changed.
This reduces air circulation past the record
and the turntable platter it rests on. and thus
overall cleanliness is improved.
Step two involves getting rid of dust
on the surface of the record, a process
which incidentally can be aided by reducing
static electricity. There are several
approaches to disk cleaning; a $1000 record
washer, cleaning pads, or fiber brushes. It
takes some shopping around to determine
which approach works best for a particular
sound system and budget.
Each approach has advantages and »//.
disadvantages; the $IO(X) record washer ^
provides the ultimate in spic-and-span
records but is obviously hard on the ^
pocketbook. Cleaning pads and fiber ft
Shown above are the insides of the tape deck: heads (I ). capstan (2). and roller (31
(photo by Randx Slukenberg)
brushes are the two best cleaning methods
available along the low-budget lines.
Cleaning pads, if chosen well, are reputed
to do a somewhat better job overall than
fiber brushes. Good ones cost between $5 to
$15 depending on type, accessory gadgets,
and whether or not fluid is supplied.
Cleaning pads resemble 6 inch dowel
rods or wooden blocks, and have a velvety
covering on the cleaning surface. Various
fluids designed specifically for record
cleaning are available (use of other fluids
can harm disks) and may be sprayed or
dripped onto the cleaning surface.
Fiber brushes, on the other hand,
incorporate many thin soft bristles which fit
ep into the grooves of the record. These
sually cost about $10. Whether they
outperform the better brand cleaning pads is
Wopic hotly debated by companies and
IPalers, but most neutral parties favor the
pads. Two other gadgets may be worthwhile
purchases: a static gun, which reduces static
electricity and makes dust both easier to
remove and less likely to adhere in the first
place; and cartridge-mounted dust brushes,
which sweep the groove in front of the
needle pushing dust gently out of the way.
This may not mount on all cartridges, and
has other effects, but may be useful in cases
where a pad or brush doesn't quite get all
the dust.
Step three deals with what the record
sits on: the turntable and platter. Vibrations
in the air or in the cabinet the turntable rests
on may be transmitted through the needle
into the amp, a condition known as
feedback. Placing the turntable a sufficient
distance from the speakers reduces air
feedback; by mounting the turntable on
rubber feet or by hanging it from the ceiling
cabinet feedback can be reduced. Turntable
platter mats can help alleviate either
problem and can also reduce static buildup;
mats vary in price, purpose and design.
Finally, the last links of the chain
transmit the signal from needle to cartridge
and should be set up correctly. Connections
need to be good, and needles and cartridges
should be properly aligned and mounted.
After these steps, the signal goes into the
amplifier, the next object of concern.
As most other components are varied
in use and purpose, their needs are varied
also. In this miscellaneous category, though,
the item which probably requires the most
attention is the amplifier, which when
combined with a radio tuner is called a
receiver.
Basically, an amp turns power from a
wall socket into power speakers can use. Of
course, there is a hitch in this process: it is
not 100% efficient. In other words, an
amplifier puts out speaker power plus waste
heat. To get rid of this heat, amps should
be properly cooled. Most importantly, amps
need space around them so airflow can cool
hot surfaces. If space is not available, or if
the amp gets hot even so, muffin fans (4 to
5"" across. $10 to 15) will probably work
well. Some sort of airflow is a must, even
though a particular amp may not get very
hot except at high output. Remember, heat
kills, so let your amplifier breathe.
Other components may or may not
generate much heat, depending on their
function. Try each component in the most
convenient place for it, run the system for
an extended while, and test it for hot
surfaces—if there are any, relocate the
component to eliminate the problem. A
good idea is running the entire audio system
at high output for a fairly long period, then
making sure everything's cool.
This guide to proper stereo system
maintenance is not very time-consuming;
nor is it very complicated. However,
following the steps outlined here will help
to make everyone's system sound better,
whether or not he is a connoisseur of fine
sound. T
TECHNOVISIONS
tc\l aikl photos hs Rand) Stukcnbcri:
Laser lights
The davs of Buck Rogers are fast approaching. Alread\' lasers
are being used to destroy satellites as well as repair delicate parts of
the human eye. Associate Professor Jim EEden and several graduate
students are researching lasers in the Gaseous Electronics Research
Laboratory. 607 E. Healy Street, Champaign, using rare inert gases
to produce a strong beam of light. The laser on this page is one of
the self sustaining lasers in the laboratory-. At only ten watts of
power It is capable of burning a hole thru a wooden door. Usually it
is directed thru mirror arrangements into gas chambers or other
experimental projects. However there is no danger that the laser will
be used on unruly engineering students since it requires a very large
power source.
Signals from Space
Television satellites provide
greater programming choices for viewers.
by Mar> Kay Flick
Television has changed dramatically
since its beginning. First, there was black
and white with extremely limited
programming. Then came color and more
programs, but there was still a limit to what
the gCKxl old rcK>ftop antenna could pick up.
Then came cable television, and the variety
of programs available increased greatly tor
those within the reach of the cable. The
latest alternative tor TV programs is the
backyard receive-only satellite dish (TVRO)
which makes a larger variety of
programming available to more people.
TVRO's are becoming a more
common sight as television watchers aim for
a larger scope of program options. Yet.
these dishes seem like something amusing,
alien, or perhaps even extravagant to an
observer who really does not understand
them. As the use of these dishes increases,
people must become aware of their
intluence on society.
The concept of the TVRO is relatively
simple. The broadca.ster sends a microwave
signal through an uplink antenna (sometimes
as large as 60 feet in diameter) addressed to
a sf)ecific channel, or transponder, aboard a
geostationary satellite. The signal is then
beamed downward toward the earth where it
is picked up by a TVRO. commercial or
private. A TVRO setup consists of several
parts including a parabolic dish, a low noise
amplifier (LNA), a microwave converter,
and the user's television.
Tlie parabolic dish consists of a metal
wire mesh, or a special fiberglass resin,
embedded with finely ground metallic
particles and then covered with aluminum or
Satellite dishes like this receive signals from all over the world via orbiting space satellites
ipluito hy Mark Mathenyj
fiberglass. It has a diameter of nine to
fifteen feet. Protruding from the focal point
of the dish is the feed horn which picks up
the signal directed towards the satellite. This
dish can be mounted on a moving base to
facilitate convenient change to a different
satellite.
The LNA, usually mounted on the
feed horn, has a special gallium arsenide
field-effect transistor. This part of the
system clears up and strengthens the signal.
It is then hooked up to the receiver in the
user's living room (via coaxial cable) which
allows him to tune into one of various
channels per each satellite. To be able to
tune in to more than one satellite, it is
necessary to have a "polar mount" which
aims the antenna at different satellites. The
antenna may be pushed into a new position
for a different satellite manually, or
automatic satellite changers are available.
The antenna itself sits on a solid concrete
base.
Currently, it is possible to receive up
to eighty channels broadcast through
satellites. However, the number of channels
received depends on the location of the
dish. One must be able to "see" the
satellite in order to receive its signal.
Depending on where they reach the earth's
surface, signals vary in strength, forming
concentric "footprints" on the surface of
the earth. These "footprints" of signal
strength also influence the number of
channels received and the quality of the
reception.
Currently, the RCA Satcom gives the
most programs; but most people wish to be
able to tune into more than one satellite. It
is possible to receive channels broadcasting
programs such as HBO. Cinemax. #1
Showtime, Spotlight. CNN. MTV. ESPN.Tl
USA Network, PBS. WTBS, plus all the
major networks and many independent
stations.
The only major drawback to the
TVRO is the cost; however, prices are
continually decreasing. Fiberglass dish
ts-.
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prices now start as low as $2500. Through
the use of do-it-yourself kits, these costs can
be reduced. The kits are available for
everything (antennae, receiver modules,
etc.) which will bring the cost down to as
little as S500. An automatic satellite channel
changer or additional receiving units vvill
increase the cost of a dish, but after this
initial purchase the dish is relatively
inexpensive and maintenance free.
Thus, the backyard TVRO is becoming
more affordable than e\en a new
recreational vehicle or camper. Because
more people are nov- able to buy the
Jfellite dishes, companies are springing up
emight to make them. It is impossible to
sa>- just how many firms are manufactunng
'Wdishes because many are being made by
^bte individuals in basements and
garages.
Most buyers of dishes are people
living outside the reaches of cable
television. Because of this, cable companies
are not extremely concerned about a loss of
business. They feel that in the long run pay
cable TV will be cheaper and have bener
picaire quality than a satellite dish. Both
claim to be maintenance free. However,
prices for dishes will decrease e\en more as
satellite companies make plans to launch
even more powerful satellites. A more
powerful satellite can be picked up by a
smaller diameter TVRO. which means a
lower cost for the user.
There has been much controversy as to
the legality of celestial evesdropping. As of
October 1979, it has no longer been
necessan' to obtain a federal license to
operate a TVRO. However, some areas
have zoning laws governing the placement
of TVRO's because many consider a
satellite dish an unattractive addition to the
landscape. Before installing a dish, most
satellite dish retailers conduct a frequency
search and sight sur\ey. Not only do the
surveys control what equipment to install
but also if it would be worthwhile for a
prospective owner to even buy a dish.
Some program suppliers charge a
"lifetime"" fee or install signal scramblers to
pre\ent unauthorized use b\ pri%'ate
individuals. Yet. many people feel the
celestial highways are free to ever\one"s use
and e\ersone has a nght to recei\e the
signals that come in contact w ith their
property.
So far. the future looks good for the
TVRO. Costs are continually decreasing and
improvements are constantly being made.
For example. Automaton Techniques. Inc.
in Tulsa Oklalioma has developed a new
dish called Toysat" which makes use of a
'Dish-Stretcher"". The Dish-Stretcher allows
the use of a much smaller dish to receive
the same number and picture qualirs' of
programs. It also clears reception and
reduces snow. Manufacturers of this dish
are also exp)enmenting with a folding
umbrella type wire metal dish for use on
vans, campers, and other recreational
vehicles.
More and more satellites are being
launched into space. Current projections
show that between 37 and 42 satellites will
be orbiting earth by 1988. This will permit
the reception of e\en more programs by
those who think TV is the best
entertainment available.
Obviously, the backyard satellite dish
industp.' is here to stay. .Although there ma\
be controversy as to the legality and ethics
of such eavesdropping, people are still
buying the dishes. A person does not need
an intricate know ledge of microwave theon,'
and electronics to enjoy the use of TVRO.
No longer are the geostationan.' satellites
being used only for scientific or business
communications. No longer are satellite
dishes weird and alien objects dotting the
landscape. No longer are they fascinating
yet incomprehensible objects to the average
home owner. Since Amencans insist that
television is their favorite pastime, the
available technology might as well used to
its full benefit. T
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TECHNOTES
by Langdon Alger
Good Knight!
There is still plenty of time to
nominate your t'a\i>nte engineer for the
Knights of Saint Pat awards. Formally, the
award is given to reeognize outstanding
juniors and seniors who exhibit exceptional
leadership qualities while still keeping a
minimum grade point average. However, it
t;ikcs more than that to be accepted as a
knight.
The proeess is basically simple. Every
engineering society nominates two of its
members to be considered for the awards.
The two nominees must then till out their
share of the paperv\ork. They must wnte a
few essays, and turn them into the
Engineering Council. Once there, the
Council will make an initial decision,
cutting dov^n the list of potential award
winners. Nominees making the first cut
must appear before the council for a
personal interview.
Through the interview and the essays.
the Council finds out what kind of person
the nominee actually is. It is at this point
that the truly exceptional people are filtered
out. All the nominees may start out with a
leadership p^isition and a high GPA. but
only the ones that are Uue leaders and
humanitarians will make it through the
entire process.
The nominations will be accepted until
December .^. so turn them in soon. It can
take a while to compose a good essay. Who
knows, maybe you or someone in your
organization is a future Knight.
Bowl 'em over
November thirteenth is the date for the
annual Engineering Council bowling
tournament. The cost is thirteen dollars per
team, and each team must have at least one
faculty, one female, and one male player
who are affiliated with the society. The
awards are in keeping with tradition, as the
winning teams will be given trophies for
their efforts. The entry fees are used to
offset the cost of the awards, and to raise
money for the Council.
Clean Coal
A couple of months ago. the Illinois
Center for Research on Sulfur in Coal
(CRSC) was established. This center calls
upon the State Geological Survey,
University of Illinois at Urbana-Champaign,
and Southern Illinois University at
Carbondale to work together towards
solving the problem of the high sulfur
content in our state coal. The CRSC was
able to come into existence through a
$850,000 investment by the Illinois Coal
Research Board.
Neal F. Shimp was appointed acting
director of the CRSC, which will act from
the survey here on campus. Shimp is also
head of the survey's chemical group, and he
will now be responsible to the institutional
advisory board, which includes Theodore L.
Brown. UIUC Graduate College dean, and
Clark W. Bullard. director of UIUC's
Office of Energy Research, as members.
Part of the advantage to this set up is that
the center can use staff members and
facilities from all three institutions.
The CRSC will be researching sulfur
in coal heavily, because that is the main
reason coal is not used as much as it could
be in Illinois. Currendy. industry is working
on removing sulfur from the products of
coal burning, whereas the center wants to
focus on removing the sulfur before the
combustion is executed. There are basically
two methods of doing this. One is called
supercritical extraction, where coal and
ethanol are mixed at high pressures and
temperaUires. The solid products from this
process have about two-fifths less sulfur in
them, and just as much coal. The other
method is low-temperature charring, where
the samples of coal are heated to drive out
some of the sulfur, and most of the
remaining sulfur is removed chemically and
physically. The center will also act as an
infonnation center for other coal research,
and sponsor conferences and informative
sessions throughout the nation.
In the long run, the hopes are that the
CRSC will help Illinois, as well as the rest
of the country, learn about their coal so that
it may be used as an efficient and clean
fuel.
Will the Real Everitt
and Pierce Please Stand?
Every year two special awards are
endowed upon three engineering professors
and one engineering student. Two of these
professors win Everitt Awards, which are
given in response to outstanding teaching.
The award is monetary as well as honorary,
the former being the sum of $500. The
other award is the Pierce Award, which is
awarded "for encouraging empathetic
student/faculty relations." The recipients
receive $200 and an engraved silver bowl.
Unfortunately, these awards do not
usually attract very many nominations. This
could be due to the scarcity of people who
fit the categories, or just to a lack of
knowledge about the awards. Nominations
are due by the middle of this month.
The 1982 recipients of the Stanley H.
Pierce Awards were Nancy Schumaker.
Industrial Engineering student, and Daniel
Hang. Nuclear and Electrical Engineering
professor. The professors who won the
Everitt Awards last year were Vemon
Snoeyink. Civil Engineering, and Richard
Schaltz. Electrical Engineering. We offer
congratulations to them, and hope that there
are a record number of nominations for this
year's honors.
Pat Our Backs Again, and Again
Professor of Theoretical and Applied
Mechanics Su Su Wang and Chemical
Engineering professor Mark A. Stadtherr
have received the 1982 Xerox awards for
U. of 1. outstanding faculty research. Wang
won $2000 for his work from the past five
years, and Stadtherr won $1000 for his
work during last year.
John Bardeen. winner of two Nobel ^'j^^
Prizes in physics, has been chosen as a TL
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Toreign member of the Academy of
Sciences of the U.S.S.R. Bardeen. electrical
engineering, physics, and Center for
Advanced Study professor here at UIUC.
was the first person to win two Nobel Prizes
in the same field. He uas also on the Bell
Labs staff when the transistor was
developed. The Soviet honor was given to
him in retlection of his o\'erall scientific
work.
Agricultural Engineering professors
Lx)ren E. Bode. B.J. Butler, and Arthur J.
Muehling. plus extension assistants Stephen
L. Pearson and C.L. Rahn were all honored
by the American Society of Agriculture
Engineers. The former three profs were
cited for "outstanding effort and
achievement in the development of
noteworthy educational aids" because of
their publications on the calibration of
flotation sprayers and granular applicators.
The latter two won blue ribbons for a
videotape they made on "Solar Heating for
Livestock Buildings." .Also honored by the
Society was S.L Ahman. research assistant.
who. along with Bode and Butler, won an
honorable mention for their paper "A
Variable-Rate Pesticide Spraying System."
Dean Daniel C. Drucker makes the
press again this month for becoming an
honorary member of the American Society
of Mechanical Engineers. He was honored
for his leadership in engineering education
and the profession.
More Coal
Have you ever heard of an instance
where pollution control is beneficial to the
economy? Well, there is one. and it was
studied here on campus. The problem is the
iss of millions of pounds of coal from
ugitive emission." or when the wind
Plows small particles off and away from
piled coal. The stud_\' was conducted by
f
»
Mechanical Engineering professor Shao Lee
Soo.
Coal is normally stored in piles next to
power plants, steel mills, and other
coal—burning or coal—storage areas. The
problem is that small particles are loosened
in the pile during stacking, moving, and
other activities. These particles are picked
up by the wind and blown away. Hence
there is a contribution to air pxillution—in
fact, it makes up 10% of the suspended
particles smaller than 30 microns in the air.
The wind erosion comes about in varying
degrees, depending upon moisture content
of the coal, wind velocities, rainfall, age of
the pile, compaction and design of the pile,
and the number and size of the dust
particles. Usually, the industries try to pack
down the coal piles, which actually creates
more of the tiny particles. Sometimes they
try using chemicals to hold down the
erosion, but this method is costly and brings
about more problems than it's worth.
Soo used a computer to imitate the
conditions of coal piles, and then a wind
tunnel to check a phvsical scaled-down
model of the situation. Soo and his
colleagues modelled the wind tunnel piles
with haydite particles, which simulated
three-inch coal lumps, and piped in smoke
from kerosene-soaked cigars to view the
wind dispersion. They concluded that if a
snow-fence is placed about three pile
heights away from the pile, the fence being
about one-half the pile height, and if the
pile is put lengthwise to the strongest wind,
the fugitive emmision will be cut by 70*7^
This means that the air pollution will be less
than 59c coal particles—a significant cut.
If this is the case, not only is the air
cleaned up. but industry saves a lot of coal
and money it would have otherwise lost.
Hence the \alue of Soo's five year research
work is realized. His work was funded by
both the U.S. EPA and the American Iron
and Steel Institute, two organizations which
normally oppose each other in views and
actions.
Your Chair, MacArthur
A year ago. the University was given a
SI. 2 million grant from the John D. and
Catherine T. MacArthur Foundation to
endow and support the MacArthur chair.
Well. Anthony J. Legget has been selected
as the first person to fill that chair. Legget
is known for his international leadership in
low -temperature physics. Legget. professor
of mathematical and physical sciences at the
University of Sussex. England, has already
had the rare honor of being awarded the
Fritz London Memorial .Award as well as
the Simon Memorial Prize of the British
Institute of Physics. He is also a fellow of
the Royal Society, winner of the Maxwell
Medal, and winner of the Prize of the
Bntish Institute of Physics. He was a
postdoctoral fellow here twice, and is
returning back to this campus. It took 13
months for this appointment to be finalized,
and Legget's presence here at the University
is looked favorably towards by all.
Correction
In the October issue of Technograph
Engineering Family .Mbum we failed to
include a relatively new honor societ)
.
.Wi is an honor society for nuclear
engineering suidents. Juniors need to have a
4.63 grade point average, while seniors can
enter with a 4.25. Graduate students can
also be elected with a grade point of 4.75
after completing 4.5 units. Interested people
should contact Professor James Stubbins at
333-6474. or stop by 214 Nuclear
Engineering Laboratory. Illinois
Technograph regrets the error.
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Enabling the Disabled
Handicapped students are rolling with the changes.
b\ Robert l-kblaw
r/»v is the tirsi purl of a two part series on
facilities available for handicapped people on
campus. The second part will appear m the
December. 1982 is.siie.
Many students have undoubtedly
encountered at least one strange-looking
sloping cement constRiction. For those
who
do not know what they are by now, they
are ramps for use by those students who are
confined to a wheelchair. There are several
of these structures throughout campus, as
well as other aides to assist in the
movement of the handicapped around
campus. Perhaps one of the most noticable
of the ramps is kx:atcd at the southeast
end
of the mini Union.
When the construction of the south
wing of the lUini union was planned in
196^ the architects also planned
accessibility for paraplegics and other people
who must travel using wheelchairs. Along
with the ramp, they installed an automatic
door which opens by pressure, similar to
those found at the entrances of
supemiarkets.
Within the wing itself, they supplied
the handicapped with elevators in order that
they might have access to the other tloors
ot
the building. The rest rooms were designed
with special facilities for those contmed to
wheelchairs. Many feaaires like these were
built in favor of allowing accessiblity to
paraplegics. When these additional features
were built, the contractors reconditioned
other sections of the Union, in order to
facilitate the handicapped students and
guests. In later vears, they added even more
sei^ices aimed at the physically disabled,
including a new wooden ramp at the west
end of the Union.
Despite the fact that private contractors
built all of the aides in and around the south
wing of the Union, most ot the
reconstruction work on the campus buildings
was done by the Space Utilizations Ottice
of the Physical Plant here on the
University
grounds. Actually, the whole job is divided ,s,n- provides buses
equipped with
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between two departments. It is the
responsibility of the Facilities Planning
Commission to review remodeling designs.
After the Commission approves the project,
it is turned over to the Space Utilizations
Committee to determine the best procedure
for construction and to gather the best group
to handle the actual construction.
William Stalman, the gentleman from
the Space Utilizations Committee who is in
charge of this procedure, stated that most
buildings constructed after 1955 and all
those built after 1959 have complete
accessibility both inside and out. In
addition, whenever major renovating is done
on a building not completely accessible to
the handicapped, the neccessary features are
incorporated into the construction. By this
means, his department has been able to
provide access to most of the major
buildings and nearly half of the classrooms
and lecture halls on campus.
In order to ensure the accessibility of
the buildings, a survey was taken in 1978.
This survey was conducted by the Space
Utilizations Committee and Alpha Phi
Omega. The survey involved inspecting
every class building, every residence hall,
and all other college and University
buildings. They examined routes to every
room in every hall, determined if they were
accessible and if so, how one would get
there. The results of the survey were
compiled into a book, which is found in
every office of the Space Utilizations
Committee. By referring to the book, the
committee is able to find the important
rennovations that have yet to be done. Some
buildings require elevators while others lack
the proper rest room facilities. Still others
have had no work at all done to increase
their accessibility to the handicapped. The
Space Utilizations Committee has
constructed a list of the buildings that fall
into those categories. This gives them an
idea of the amount of work ahead of them.
It also enables them to develop a set of
priorities, based on the idea that the
buildings requiring complete work must be
started on right away.
The budget plan for the fiscal year of
1 984 has already had some of the more
important renovations incorporated into it.
The plan allows for ramps to be built at the
Institute of Labor and Industrial Relations,
mini Hall, and University High School.
Elevators will be constructed in University
High School and replaced in Lincoln Hall.
Rest room facilities will be modified in the
Architecture Building, Chemistry Annex,
and University High School. The rest re>om
facilities in Altgeld Hall are due to be
Continueii
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completed by the end of the year. This does not mean that the
committee's work is almost done. In fact, much more work is still
neccessary in many liKations. Ramps, elevators, and rest room
facilities are needed in many other buildings on campus. Obviously,
the Space Utilizations Committee has many more years of work.
One might wonder why there is still so much work to do. since
the project began in 195*^. Actually, the answer is very simple. For
one thing, there is a limit to how much can be done in one year.
Second, the process that is followed in order to get the funding for
the renovations is very complex. If the committee needs state
funding, the following steps are followed in order to receive money:
1
.
A written request must be submitted to the Space Utilizations
Committee by December 1
.
2. The request is evaluated in terms of importance and budget.
3. The Chancellor reviews the request.
4. University officials review the request.
5. The request goes to the Board of Trustees at the July
meeting.
6. The request is sent to the State Board of Higher Education.
Their decision is due by January 10.
7. The governor decides on the budget.
8. The State Board decides which jobs are to be done based on
the budget allowances. Their decision is due in March.
9. The State Legislature votes on the decision by June 30.
10. The governor reviews it.
1 1
.
TTie Capital Development Board in Springfield acquires the
money in October and allocates it to the colleges.
12. The University finds a company to construct the ramp.
Obviously, with such a complicated procedure, not many
projects are, completed each year. However, the procedure is
simplified considerably if the committee does not require state funds.
Then, the process is completed at step four. The renovations are
conducted by the Operations and Maintenance team of the University.
The renovations that have been done on many campus buildings
make up only a small part of a much larger program. This program
is called the Division of Rehabilitation Eiducaton Services. It is a
result of the growing number of physically handicapped people who
are attending the Unversity. Over the years, there has been an
average of approximately 100 students per year who are permanently
confined to wheelchairs. All of these physically disabled students
attend regular classes in normal degree programs. They live on
campus in residence halls or in special centers. There are several
specially engineered buses which they use for campus transportation.
Accomodations such as the above, and specialized constructions,
illustrate our growing concern for the physically handicapped students
on our campus.
T
ENGINEERING RESUME
DISCOUNT PACKAGE
AT
The Clean Machine
Copy Shop
621 S. Wright St.
359-1500
Typing
Picture
Screen
50 Copies
(#70 Paper)
$ 1.80
$ 4.00
$ 5.00
$ 5.00
$15.80
OVERNIGHT
SERVICE
1.00 DISCOUNT
with coupon$14.80
MONDAY -FRIDAY 7:30 AM- 10 PM SAT 9-5 SUN 10-6
Tech Teasers Answers
From page 2
1. He should only need 7 weighings. 1: Weigh out a 4 kg
sample using the two weights in different pans; 2. 3. and 4: Weigh
out 3 equal 4 kg samples using the first 4 kg sample, which leaves a
total of five 4 kg samples; 5; Use the scale to divide one sample into
two 2 kg samples; 6 and 7: Divide the two 2 kg samples into four 1
kg samples. Then all he has to do is add one 1 kg sample to each of
the four 4 kg samples, and he has four 5 kg samples.
2. When 16 is in base 8, 10 is in base 2, 11 is in base 6. 32 is
in base 4. and 211 is in base 5. See if you can find any other cases.
3. 210.526.315,789,473,684 - 2 = 105,263.157,894,736,842.
See if you can figure out the pattern to this problem. You can apply
the algorithm to any number, and not just 2 or 8.
4.
:.0 + 6 + 3 + 1
.7' + .2' + .4' + .5' + .9'
(
Note: This solution requires that you believe that .9 ref)eating is ^
exactly equal to 1 (which is debat^'ble). W
5. Felicia ran 133 '/< meters before she caught up with her
wombat, who squealed in disgust at only being able to traverse -/3 the
distance between him and the gate.
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TECH PROFILES
9
Louis Wozniak
and photos by Thorn Roe
Howard S. Ducoff
text and photo by Bill Proctor
Bruce Sherwood
text and photos by Jane Fiala
Louis Wozniak is an associate
professor of general engineering. He
received a bachelor's degree in mechanical
engineering and continued to obtain both
master's and doctorate degrees in electrical
engineering from the University of Illinois,
and became a member of the General
Engineering staff in 1968.
Professor Wozniak usually teaches
three general ensineering courses: GE 103,
122. and 242. Of these. GE 103. an
introduction to graphical projections,
dimensions, analysis, and design, is by far
his favorite. Wozniak claims that this class,
a requirement for most freshmen in
engineering, gives him an opportunity to
clarify student's impressions concerning
what engineering truly encompasses. There
is a need, he feels, to direct new students
on a human level, helping them realize
career goals. Another course Wozniak
teaches is GE 242, senior project design. In
this more technologically oriented class,
seniors may participate in solving problems
relevant to local industries.
Wozniak's area of specialty is the
—speed control of hydraulic turbines. One of
S|e most specific examples in this field is
^ne suidy of hydroelectric power plants. He
has acted as a consultant for numerous
i«^draulic planning and control
iPinufacturing firms. Recent work includes
simulation of system stability in conjunction
with the Department of Interior's expansion
of the Grand Cooley Dam on the Columbia
River.
The relatively new field of
bioengineering started at the University of
Illinois in 1974 and now officially has more
than 120 students, ftofessor Howard Ducoff
has greatly aided in keeping this program
going.
Professor Ducoff got his B.S. in
Biology at the City College of the college
of the City of New York. After Worid War
II, he obtained his Ph.D. in Physiology at
the University of Chicago, and worked at
Argonne National Laboratory. Eleven years
later, in 1957, he got "an offer he couldn't
refuse" from the University of Illinois.
His positions and activities keep him
quite busy. Besides teaching Physiology
331, he works with students engaged in
Bioengineering Individual Studies and plans
Biophysics 41 1 seminars. He is the Program
Director for bioengineering in LAS, a
member of the Advisory Committee for the
Office of Gerontology, and a member of the
Radiation Hazards Committee.
Bioengineering was created when a
need to study the effects of radiation on
ecology developed. It has been found that
insects, unlike humans, can actually live
longer after being exposed to radiation. This
is what Professor Ducoff s research
involves. The theory is that after the young
insect is exposed, repair enzymes are
stimulated. Besides repairing the radiation
damage, the enzymes fix lesions in the cells
which may have accumulated during the
many somatic cell divisions. This increases
the insect's ability to repair damage with
age because the information is freed of the
lesions it originally had.
After graduating from Purdue
University in 1960 with a B.S. in
Engineering Science, Bruce Sherwood spent
a year in Italy at the University of Padua on
a Fulbnght Scholarship, studying physics.
He then attended graduate school at the
University of Chicago, and earned a Ph.D.
in experimental high energy physics.
Professor Sherwood taught Physics at
Cal Tech from 1966 until 1969. when he
came to the University of Illinois. He is
now Assistant Director of the Computer
Based Education Research Lab
(CERL-PLATO). a professor of physics,
and a professor of linguistics.
Sherwood teaches Physics 106 and has
written a book for the class. Notes on
Classical Mechanics. He is currently
working on a cluster PLATO system, which
is a new way to deliver PLATO lessons to
students, and a computerized speech
synthesizer. His work in speech synthesis,
which began a few years ago, led him to an
interest in linguistics. In 1979-1980, he was
granted a Faculty Study in a Second
Discipline, in which he audited linguistic
courses and taught one course. He is
especially interested in Esperanto, a
constructed language created for
international use. Because it belongs to no
country, it eliminates political bias when it
is used in international meetings. In recent
years there has been a renewed interest in
the use of Esperanto. Professor Sherwood
teaches a course in introductory Esperanto
for Communiversity at the YMCA.
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E-Systems continues
the tradition of
the world's great problem solvers.
Even given the benefit of
historical perspective, it is diffi-
cult to fully comprehend the
enormous contributions to mans
knowledge made by Sir Isaac
Newton His Philosopiae Natu-
ralis Princtpia Mathematics is
termed by many authorities to be
one of the most important single
works in the history of modern
science His studies of light are
the foundation of physical optics
and his laws of motion provided
a quantitative descnption of all
principal phenomena in our solar
system.
Today scientists and engi-
neers at E-Systems employ
Newtonian principles to develop
products and systems for satel-
lite communications, exploring
Wfc^Juc/^mm
space and the development of so-
lar energy systems which are the
first-of-a-kind.
E-Systems engineers are
recognized worldwide for their
ability to solve problems in the
areas of antennas, communica-
tions, data acquisition, processing,
storage and retrieval systems and
other systems applications for intel-
ligence and reconnaissance.
For a reprint of the Newton
illustration and information on ca-
reer opportunities with E-Systems
in Texas, Florida, Indiana, Utah
and Virginia, write: Dr. Lloyd K.
Lauderdale, Vice President
Research and Engineering,
E-Systems, Inc , Corporate
Headquarters, P 0. Box 226030,
Dallas, Texas 75266.
E-SYSTEMS
The problem solvers.
An equal opportunity employef MF H V
(
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TECHNOVATIONS
e
h\ Langdon Alger
Tektronix 7D20 programmable oscilliscope
makes scoping an easy task.
Scoping Out Capabilities
Tektronix was the first manufacturer of
the digital oscilloscope, and their latest
model. 7D20. has facilitated the use of
programmability to enhance its uses. The
fact that it is programmable, as well as
simple to use. means that operators do not
need extensive training to learn how to
manipulate it. their jobs become easier, and
the scope takes most of their busy work
away.
The 7D20 is a plug-in scopje. so
individual users may adapt their scopes to
their particular needs by plugging in
different modules. It has a memory, so nou
can store up to 1024 points for each of six
different waveforms, as well as a reference
waveform. The scope can capture and store
one-time events up to ten megahertz, and
repeating events up to seventy megahertz.
This, plus its ability to accept two separate
^^annels at once, gives you digital accuracy
•md the benefits of analog devices without
the pitfalls.
^ Other features include error tracing;
iflus reporting, where the screen displays
ine controls" settings: and a special
debugging setup. It is priced at S7.750 in
the U.S.. and it is adaptable to practically
anv existing mainframe.
You Won't See the Light
DISA Electronics has introduced their
"Laser Doppler Vibrometer System" to the
market. All you have to do is supply the
laser, insert it into the supplied
adaptor beam processor, plug it all in. and
you are read\' to make extremely accurate
measurements of solid and liquid surface
movements.
Basically, the way it works is by
shooting a beam out to the object being
studied and collecting the reflected beam.
This is accomplished by the lenses, pnsms.
and mirrors contained w ithin the laser
adaptor. The hardware then examines and
analyzes the doppler shift that was induced.
If you connect the mainframe to an
oscilloscope, you can viev\ any signal you
wish, including the shifted signal, the output
signal, or the \ibration signal.
What makes this system so handy is its
accuracy and its general simplicity of use. It
is a non-contact measurer, so you can
analyze vibrations from 1.2 to 20 meters
away without ever disturbing the object's
movements. It can pick up amplitudes from
10* meters to 1 meter, frequencies from
DC to .74 MHz. velocities from 10'' nVsec
to 3 nv'sec, and accelerations from 10"
m'sec" to 3 X 10'' m/'sec".
The applications for this product are
about limitless. It can be used to make
vibrational measurements on loudspeaker
diaphragms, eardrums, seismic movements,
traffic roads, turbomachinery. and building
structures. It also has some unique and
interesting capabilities, such as measuring
the ripple of nerve cells.
Go Backwards to Move Ahead
All you have to do is talk to anyone
involved with writing or filing to find out
the name of the game is fast and accurate
data retrieval. Secretaries, doctors, students,
and e\en home filers are using
computerized word processors now. There
are drawbacks to electronic data storage,
however. Software bugs, hardware
breakdowns, complicated codes and
expensive equipment all put a damper on
the efficienc) and availability of these
systems. For the smaller projects. e\en the
initial process of starting up a word
processor seems a waste of time.
A company called Indecks. Inc.. has
an answer, although it is admittedly a step
backwards in time. It costs under S3().
weighs three pounds, is the size of a thick
book, and requires no elecUiciry or fuel. It
is called Datasort. and consists of a deck of
cards, a handpunch. and a small metal nxl.
The secret is in the cards: each one has
numbered holes on all four sides.
You decide how you want to file all
>'our information, and assign numbers to
different categories. Print your information
on all the cards. in whatever manner pleases
you most. Then just punch out the tops of
the holes that correspond to the information
on the cards. .As an example. sa\ you
assign the number 2 1 to the category of
philosophical quotations. To retrieve this
information, you stick your knitting
needle-like rod into the hole that
corresponds to your decided categorv . in
this case hole number 21. Then simplv
shake the deck, and all cards with hole 21
punched out will tall away from the rod.
Cross-referencing is just as simple. All that
has to be done is to stick the needle into
another hole to obtain a more concise
categon,'. Suppose hole 22 is reserved for
quotations by Descartes. To find his quotes,
you would use hole 21 for philosophv . and
22 for him. You can continue narrowing
down the categones until you get exactK
what you need. The beautv' of this system is
that \ou don't ha\e to remember where
each card goes. You can pile them up in
an> random order, as long as they are right
side up and facing the same direction.
Because of the retrieval system, all the
cards of a categor>' will fall out regardless
of their position in the deck.
Indecks designed Datasort for up to
5.000 cards, which is perfect for research
papers, small surveys, lists of clients, and
anything you can dream up. Data retne\'al
is simple, fast, and you cannot misfile.
because you don't have to file. Who knows,
maybe the simple wa)s are still better.
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Luis Castellanos mines copper
with software.
Most copper is found deep under-
ground. But ttie Bell System's 995
million miles of copper cable have
tons of It above and below ground.
That copper provides vital circuit
paths to transmit customer voice,
data and video signals for today s
Information Age needs.
And Luis Castellanos. seven
years out of undergraduate school,
supeivises one of the groups that
helps Bell System companies mine'
all that copper He works with one of
the largest computer hardware and
software systems in the world— the
Trunks Integrated Record Keeping
System (TIRKS). Every day it
"mines the vast Bell network for
availablecircuitsand equipment. As
a result of efficient use of network
facilities, the Bell System saves
millions by eliminating the need for
certain capital expenditures
Plus, there s more to TIRKS than
mining copper' It also configures
circuits and assigns components
needed for each circuit path. That
allows Bell companies to respond
faster to customer requests for com-
plex services like video and data
transmission. Employees are more
productive too, because TIRKS
helps them set up circuits and fore-
cast facility needs.
Before TIRKS was available,
keeping track of communications
circuits and facilities required enor-
mous amounts of paperwork and
manual calculation. Every day, the
average Bell System company
handles orders involving 1500
circuits and up to 7500 individual
components associated with them.
Each detail has to be specified
and accounted for
Now, thanks to people like Luis,
TIRKS keepstrackof all that infor-
mation instantaneously using com-
puters. Information is up-to-date. It's
instantly available. And it's more
accurate.
According to computer scientists
like Luis, the benefits from TIRKS
are just beginning. He believes that,
as more computer hardware and
software systems like TIRKS
interact, new benefits for customers
may be possible, as well as
additional productivity increases
for employees
Luis joined Bell Labs with a B.S.
in computer science from Pratt In-
stitute Under a company-spon-
sored graduate study program, he
attended Stevens Institute of Tech-
nology for his M.S. in computer
science. At the same time, he
worked part-time assuming respon-
sibility for a large piece of TIRKS
software. Working with design
teams, he gained valuable insight
from experienced members. Now,
his technical performance has
earned him a promotion to
supervisor
If you re interested in similar
challenging employment opportun-
ities at Bell Labs, write:
Bdl Lahi,rati,n,s
Room HL-3F-233
tilli) Mninitdiii Ar( iiiii
M,irr„,jHUKS,,r.J, r^iil0797J,
An cquni npjuirt ntiity employer.
Bell Laboratories
Ibllowship
In 1949, Hughes awarded its first
fellowship. Since then, more than 4,000 men
and women have earned advanced degrees in
engineering and science with the help of
Hughes fellowships — advanced degrees to
prepare the men and women of today to meet
tomorrow s technical challenges
Hughes Aircraft Company will again offer
more than 100 new fellowships in the coming
year for graduate study m
* Engineering (Electrical, Mechanical.
Systems. Aeronautical)
* Computer Science
* Applied Math
* Physics
Just a few months from now, you could be
working on your fvlaster's. Engineer, or PhD
degree — and receiving from Hughes:
* Tuition, books, and fees
' Educational stipend
* Full employee benefits
* Professional-level salary
* Summer employment
* Technical experience
Total Value: $18,000 to $40,000 a year
As a Hughes Fellow, you will gam valuable
technical experience working summers at
Hughes in Southern California or Tucson,
Arizona. Work Study Fellows study at a
nearby university while working part-time at
Hughes.
Full Study Fellows work at Hughes in the
summer and study lull-time during the
regular academic year.
The range of technical assignments
available includes the option of the
Engineering Rotation Program to diversify
your work experience
Fellowship Story. An invitation to advance
your education and your career — with
assistance from a company that is advancing
the frontiers of technology. Write yourself in.
Fill out and mail the coupon, or write to:
Hughes Aircraft Company, Corporate
Fellowship Office, Dept 104, BIdg
4006/W870, Culver City, California 90230.
Creating a neu uorlii utlh electronics
HUGHES
HUGHES AIRCF3AFT COMPANY
Proof of U.S. Citizenship Required
Equal Opportunity Employer
.Write yourself uii
Hughes Aircraft Company. Corporate Fellowship Office, Dept. 104, BIdg. 4006/W870.
Culver City. California 90230.
Please consider me a candidate for a Hughes Fellowship and send me the
necessary information and materials.
PLEASE PRINT. Name
City
I am interested in obtaining a .Engineer degree
,
Zip
.
Doctorate
DEGREES NOW HELD (OR EXPECTEDl
Bachelors: Date
Master s: Date
Teach a robot
the facts of life.
There was a time when most
robots earned their livelihoods
in comic books and science
fiction films.
Today, they're spraying,
welding, painting, and process-
ing parts at manufacturing
plants around the world-
Necessity has caused this
amazing leap from fantasy to
factory.
The world wants long-lasting,
high quality products, now.
And robots fit perfectly into this
scheme of things; They can
make those products - quickly,
easily and accurately
What kinds of robots'? There
IS GE's Allegro,'" for one
It can position a part to within
1,/1000th of an inch -or about Va
the thickness of the paper this
article is printed on Or there's
GP 132 (shown here) This
loader, unloader, packer,
stacker and welder - can lift
and maneuver 132 pounds with
no trouble at all.
So what's left for me to teach
robots'? You might ask. Consid-
er this glimpse into the future
by Dr. Roland W. Schmitt, head
of GE corporate research and
development:
"One of the big frontiers
ahead of us is putting the
robot's nervous system
together with some senses -
like vision, or touch, or the abil-
ity to sense heat or cold That
can give you an adaptive robot,
one that can sense how well it's
doing Its |ob and make the
adjustments needed to do that
|ob better"
That's a tall order. And one
we'll be expecting you to fill.
With foresight, talent, imagina-
tion - all the things that robots
have yet to learn.
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